The two types of device structures are illustrated in Figs.1 and 2. The device fabrication shown in Fig.1 is similar to that described in our previous work, except that the formation of a top gate is added. The second type of structure shown in Fig.2 applied twice the lithography/etching process to form an inverse-T gate, followed by the formation of NW channels. Note that the height of upper step of the inverse-T gate was designed to be higher than the lower one, so in the process we could control the etching time to allow only two NW channels to remain on the upper-step corners of the inverse-T gate. The remaining process sequence is the same as that for the former structure. TEM pictures of the devices are shown in Fig. l(c) and Fig. 2(c) Fig. 2(c) , the NW channel is almost fully surrounded by the inverse-T gate and the top-gate, ensuring a good gate coupling during the DG mode of operation.
INTRODUCTION
Si nanowire (NW) has recently received considerable attentions owing to its great potential in device applications. NW structure features a high surface-to-volume ratio, making it extremely sensitive to the variation of surface conditions, suitable for a number of device applications, including NW FETs [1] , nonvolatile memories [2] , and sensors [3] . Preparations of NW structures can be divided into bottom-up and top-down categories. The former is flexible in preparing the NW 
DEVICE STRUCTURE AND FABRICATION
The two types of device structures are illustrated in Figs.1 and 2. The device fabrication shown in Fig.1 is similar to that described in our previous work, except that the formation of a top gate is added. The second type of structure shown in Fig.2 applied twice the lithography/etching process to form an inverse-T gate, followed by the formation of NW channels. Note that the height of upper step of the inverse-T gate was designed to be higher than the lower one, so in the process we could control the etching time to allow only two NW channels to remain on the upper-step corners of the inverse-T gate. The remaining process sequence is the same as that for the former structure. TEM pictures of the devices are shown in Fig. l(c) and Fig. 2(c) Fig. 2(c) , the NW channel is almost fully surrounded by the inverse-T gate and the top-gate, ensuring a good gate coupling during the DG mode of operation.
Separate gates in an MG configuration can increase the flexibility in device operation. Figure 4 shows the ability of the device in modulating the threshold voltage by the bias ranging form -3 to 3 V applying to the top gate. In the figures, the transfer characteristics are clearly shifted by varying the gate voltage. Threshold voltage and subthreshold swing as a function of top gate bias are shown in Fig. 5 . The phenomena and trends we observed are basically consistent with those presented in previous work [6] . However, the device with inverse-T gate clearly shows stronger gate-to-gate coupling effect. Fig. 3 Transfer characteristics of (a) type-I (Fig.1) and (b) type-II (Fig.2) devices. 
